chromatography (PTLC) was performed on silica gel GF (Analtech, 1 mm). HPLC was performed using either Jasco HPLC system or an Agilent 1100 series apparatus with a photo diode array detector. MALDI-TOF was performed on an Axima CFR + (Shimadzu). UV-Vis spectra were recorded on a JASCO V-650 spectrophotometer equipped with a stirrer and a temperature controller (25 ºC) OPE-N 4. This compound was prepared following previously reported procedures.
S1
POP-N 1. This compound was prepared following previously reported procedures.
S2
POP-B 2. This compound was prepared following previously reported procedures.
S1
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S6
procedure in which reduction-oxidation of K 3 Fe(CN) 6 (2 mM in 1 M aqueous KNO 3 ) was measured by cyclic voltammetry using Au-4 as working electrode ( Figure S4A ) S3, S4 . The absence of redox wave confirmed the absence of large uncovered areas on the Au electrode.
S1
LBL initiation. For LBL assembly, the gold electrodes were coated with lipoic acid.
Namely, the cleaned gold plates were immersed in the solution of lipoic acid 15 (10 mM) in 0.5 mM sodium phosphate, 0.5 M NaCl, 50% aqueous TFE buffer pH 7, for 1 day. The obtained
Au-15 electrodes were tested for defects as described above. 
